Objective-To compare in vitro percutaneous absorption ofmethyl-parathion dissolved in an acetone vehicle and in the form of a commercial formulation. Methods-Penetration through the human skin was measured in Franz diffusion cells with full thickness skin from a human cadaver as the membrane. The two tailed non-parametric Mann-Whitney U test was used to compare the cumulative diffusion of methyl-parathion in the receptor fluid of the cells at various time intervals.
methyl-parathion was significantly higher with the commercial formulation. The percentage of the applied dose absorbed after 24 hours was 5.20% v 1.35%. The mean lag time was < 8 hours. Conclusion-Assessments of uptake and internal dose after exposure to pesticides should be based on the commercial products rather than active ingredients, because of the crucial role of the vehicle, as shown in this study. The main route of human exposure to pesticides is through skin contamination. It is therefore important to establish the percutaneous absorption of these chemicals after topical exposure in humans. It is well known that percutaneous penetration of xenobiotics is influenced by the vehicle used. 1 2 Evaluation of risk assessment on percutaneous absorption should Cumulative penetration of methyl-parathion through human skin (nmollcm2 membrane surface) in relation to time for acetone solution and a commercialformulation.
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In vitro percutaneous penetration of methyl-parathion from a commercialformulation through the human skin Glass, Sommerville, NJ, USA), with saline solution, 4% bovine serum albumin, and gentamycin sulphate as the receptor. This fluid was chosen to enhance the solubility of MPA in the diffusion cell receptor without damaging the integrity of the skin barrier. Full thickness skin from a human cadaver was used as the membrane after removing the subcutaneous fat. All skin samples, obtained from the abdomen of the same subject (a 60 year old white man without skin diseases), were previously frozen and stored for few days. The skin surface temperature was maintained at 320C by heating blocks holding the cell with water at 370C. In a group of three cells 51.07 nmol/cm2 MPA in 30 jl acetone solution (3.01 jumol/ml) were deposited. This volume was sufficient to spread across the entire exposed surface, yet evaporate in less than a minute, as previously reported.9 In another three cells 64.26 nmol/ cm2 of MPA in 30 pl of watered down commercial preparation (0.5534 g of commercial formulation diluted in 100 ml of water)
were applied (4.2 pmol/ml MPA in 99% H20 with 0.4% xylene). The commercial formulation consisted of 20% MPA (90% pure methyl-parathion), about 5% dispersing agents, and 75% xylene. In each cell 19 samples were drawn over a 48 hour period to find the MPA concentrations. The concentration of MPA was measured by gas chromatography (Hewlett Packard 5890) with a capillary column and a nitrogen-phosphorus detector (NPD). The substance was extracted from the receptor fluid with hexane (Li~hrosolv, MerckDarmstadt, Germany). The detection limit of the method for MPA was 0.004 nmol/ml.
The results were expressed as the arithmetic mean of the cumulative diffusion of MPA (in nmol/cm2 membrane surface) into the receptor fluid of both groups of cells at 
Discussion
Despite differences between the two models, the absorption percentages for MPA in acetone at 24 and 48 hours were similar to those obtained for PA in an acetone solution by Feldmann and Maibach4 in human volunteers (3.89% at 24 hours and 6.53% at 48 hours). Besides the chemical diversity of the two formulations, the different methods of application and the different concentrations should be considered.
Both in acetone and the commercial formulation, MPA penetration reached a steady state in times shorter than the duration of a workshift. This poses a substantial risk because workers do not usually wash properly until the end of the shift. Washing, moreover, does not guarantee the end of percutaneous absorption, as cutaneous deposits of the substance may remain. The possibility that absorption continues after the end of exposure should be taken into account when evaluating the results of biological monitoring.
The flux of permeant is proportional to the partition coefficient of the permeant between the membrane and the external medium'0: the differences in lag time and absorption rate found can be attributed to the different affinity of the compound for the vehicles. Assessments of uptake and internal dose on exposure to pesticides should be based on the commercial products rather than active ingredients, because of the crucial role of the vehicle, as was shown in this study. Under certain agricultural working conditions, the various degrees of percutaneous absorption of pesticides in relation to the different formulations of commercial products available should be taken into account in evaluating chemical risk. If these variations are not taken into consideration, especially in the absence of accurate biological monitoring, absorption could be underestimated. 
